
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



^ g| uj ^ : 10-2003-0034915 
Application Number 

e g! a ^ : 2003ld 05a 30^ 

Date of Application MAY 30. 2003 




'^020030034915 . ^^ o^^y: 2003/10/20 

[ij-^sgjs] 0001 

[XilS^XF] 2003.05.30 

C12N 

[^S2i SSI ^ zi ^£xii£i mx\m mm mmmms M^m ^e\, 

S^SSl Recombinant Vector Detecting Benzoate and It's Derivatives, 

and Transformant thereof, and Detecting Method Using The 
Transformant 

[S^&J3H1 3-1998-099381-5 

[^S] #01 y 

[CHSieJ^Hl 9-1998-000610-1 
[ S ^1 S e ^ tH s ] 1 999-003892- 1 

S^S:)!) GU,Man-Bocl< 
[^BJ^^&ISl 650520-1046823 

506-302 

f^^i i-^^^^Ai ^^o^H^e io4s 506s 

[^^1 KR 

[^SSI S^S:J|1 IM I TCHELL. Robert J 

[^eiS^eiSl 720605-7105917 

[^^eiSl 500-480 

f^^i ^^^^Ai 2s§ 1 p|^x^o^E^e 705s 

r^^i KR 



18-1 



1020030034915 



^Xh 2003/10/20 



KACC 91044 
2003.04.04 

3 



moi'd {21) 



18 
0 
0 
7 



29.000 ^ 
0 ^ 
0 ^ 
333.000 ^ 



362.000 
181.000 ^ 

1. fi^^/H- SA||/H(Ea)_1^ 



Xil60^2| ^F^SOII £| 



2.Dl^g:>|is^§SA|_1^ 



18-2 



1020030034915 ' . ^^ '^^}: 2003/10/20 

^^21 -^^;^> >^flB» ^7] -6-^;^]- >^flJE^ S^-^^^> nagR4, -^^;:^> 

^ ^^^^^11- -^^l^q- ^■%-^]^ "^^m^ ^^^<^1 s^«fl ^SA> ^ o.^ 

£ 1 



18-3 



I 

1020030034915 .. 'U^}- 2003/10/20 

^2:^ ^ H -^£^1^ ^^l^^'^ {Recombinant Vector Detecting Benzoate and 
It's Derivatives, and Transformant thereof, and Detecting Method Using The Transformant} 

£ 1^ ^ ;^flS^^Bl pNAGl^ 

:£ 2^ ^ ^^^] ^E-l pNAGl^ EcoRl4 Kpnl ^ItbJLdtS. ^efvHo^ ol.7>S 

£ 3^ ^ ^^ofl ^€^^^1 EBNAG1<H1 ^S<:V(a)3|- n -fr£^fl<y #2^^<:l-(b)^ 



^S<0: ^ ZL -B-S^l^ ^^11- ^t!r ^^^«:-§- /^flS^ ^E], zl ^^^^i^^l ^ ^7] ^^^^ 
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<^]-§-^>^ ^^^^^l^q- ^J:-^^]^ ^^i^}^ ^ n ^H^l* 

<5> wj-^a. ^^^^ ZL ^S7l- <y:^*>o^ ^VS^^*?! ^sfl7> cH^^q s<a: -^oil >az^- 
tl- S^c> -2-^* ^2flt!:i=f. "d^n^i ^-^^91 <i>^^>^ *>ol^S^l-^(Poly Aromatic 
Hydrocabon)^^ ^«fl '^^7} ^^S]o] ^^^o^s. ^}^^^. o]6\] xxJ^s]-, 

<8> ^EflB^O>o^ <^l-B-*l-<^ ^^^52)- ZL s^^^^^ X\S. 

y\ ^<^1 -B-^^V ^<H1 ^BEfl:^! -^^A] ^^1-;^^ -B-£^>^ ^ 

^^*]-^ w> ^cfCM.B.Gu and S.H.Choi Water Science and Technology 

43:147-154). Stb, ^^l* ^SflS^ cflAH] ^o^*>^ 

-fr^^V ^ ^ ^£ ^S.aEi7> ol^5]7li tlrCfCBurlage, R.S. , Sayler. G.S.. 
Larimer, F, J. Bacterid . 172:4749-4757). tc|-e|-A-l , -^^^y^V aVEfleJo]- 
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r4 
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<9> *>;^1^. ^2fl ItJl^ >^l-7l^ ^I'^IJ-'^^ -9-^^^ oils l:^s:>JL 



^ ^^^^ ^1)2:^ tfjEil- T^^^^o\] ^^^^^]^ ^1^^ 

^ ^^^^ ^ ^£^1^ ^^11- ^^^^-g- ^fls^ ^E^oll 9X^^^, 
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^7loilA^ nagR -H-^;^!-^ NagR* ^^^H , ^7] M-Hl"^* 

^El/-flolE(gentisate)S. ^^^^l^l^cfl ^c^3r>^ nag .2.5)1^, ^ nagAaGHAbAcAdBFCQED^ S.^ 

-n-^^l-l:^ ^^^1^1^ SSS-E^oil ^^^>cH -$-511^^ ^^^>^ ^A^S. <a:^ 

^ 5Zi=1-.(S.L.Fuenraayor, M.Wild, A.L.Boyes, and P.A.Williams, J. Bacterid. 180:2522-2530) 

^7loflA-l nag HS-SE] p„3gg JEAlslo^, ^7] nagR -^-^^V^^B] ^ 

NagR^l H ^^o] s^^cf. zi ^A7l^^ iffl^^ ^ -a-£^l7l- ^ 

^^•^1 T^l^l^ ^^S. ^i^o] ^ ^ 

^M<=>fl^i «v:^^^^>o^ ^v^^ -^£^>7l ^^V -^^^> nagR ^^^Vs^-, nag ^3e|1^ 

^ HS.S.Ei -^^o] p^^gG* i^tbcf. ^1-71 -a-^^> 4S(nagR-PnagG)^ ^^l^l" *>^^ ^^S. 

(5'-GTCACCAATATGGACCAGGCAACGC-3') ^ ^-l^^l^: 2 7l7llo| S'Se^-olo] 

(5'-CCGCGTCTAGATGCTAATTGAGGGG-3')» <^l-g-^f<^ PCR^^^ -f-tfl ^ o^cf. olnfl ^o];^]^ 

PGR ^a:!-^ ^^^JL, o]m. ^<g^ >ll ^ jLihS-Al ^^s^tb rii^^^ ^e1<^1 -y- 

•yA]^ ^Ei# ^, ^7] ^cflS^ ^E-]!- ^^^-R-^?!;^}* ^5.^^ ^^$] ^B]S>\- 7]]^ 
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<^1^K ^ 't^^ i^-§-^ :£^^ ^^^H ^^^W. £ 1^ ^ wV 

^]2i<^] ^ ZL 7fl«i^lS.l- :aLc«i^Jl 9X^. ^7] ^X\^ 7)12:^ pNAGl^ #^Sv]«i> 

^]^^.U2S.^B\ q-Hl:^ ^^flcflA]. jJ}-^^ ^^Al^l^ nagR ^^;^V5>1. nag ^^1^^ 

^ PnagG ^ nag ^o}^J^o] ^^S.B\S. ^}-%-^}$X^, o]^ lux 

^>iS.qo> oii^2].u22l 7il^o^s.-^E-l >H<iwi:£ 1 ^ Ai^Hi:^ 2* H-b^-t^H^ 

3^ PCR^l- 1.331kb^ nagR -B-^^)-^ -266bpS}- +176bp^ i 

nagR[267~1172bp]4 nagAa -R-^^>^ HSS-B] -^^ [ii73~i288bp]# ^-H-s^>Jl 9X^. 
^7] PCR ^-i-^ ;*llt!:JL4i Xbal4 Hindms. ^^^JL, ^^tb pSP-luc+«^l 
-^-71 ;^lt!:JL^^^Bl^ PCR ^1-^ ^flS^Al^ ^l]S^«jE^ pNAG9^ 

^7] pNAG9 #5}^Pl^o11 Kpnl^q- EcoRl ^l^SL^l- ^^^}JL, ^a] ■f-<ytb ^Itb JL^^ 
^^s^t!" luxCDABE* ^-a-*!-^ pUCD615^ c1.^#S^-¥-^<^l ;'fl3:^*>Jl o]^ pNAGl^lel- ^^*>^ 
cf. wi-^^j^i-Tfl^^ ^1]^^ pNAGl^ ^-I^J-^^ -e-^^l-l- ^Hlt!-cf. <^le1t!- 

o]x\^ ofls)^^, EflBefA>ol#fl :^). n^-el-A-l, ig-«^;^>^ ^7] ^7]^ ^J-Ag;^] ^-^-sj-A^ ^^7}^ 
^ ^ ^^"^s] ^^^^>^ <^>Mi=l-. ^^2]- oleitl- ^-1%^^^ -B-^^>^ £ 

^ 9X^. ^^^3^] ^i^A^ -B-^^Hl^ t!:^^^ <>>Mi:^. 
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^ ^vi^o^ ^Alc^loflA-l^ .^71 ^fls^ l-el-^t-l:^ pNAGl-^S. ^^^^^1^ ^]^^%<^] tfl^ 
^ RFM443 5^7> A>-g-£lo^cf. mi^^] ^ o. oVq^lnV cH^^^ «ll'a=S:<lol ^/j-cf^^] 

ofls]^^ ^i^j-^^ -B-^;^>« 7>;^lD^. cll^J-^ RFM443<^1 S^aA]^ cf^ l-o^^^ LB tifl 

^^1- -tl^*>«^ o]^ cfl^^ RFM443/pNAGl (EBNAGD^.^ ^^*>al, t!-^^-§-ol 
^ll--a.^^B-](KACC)<^l 2003\1 4-a 4^^>S KAGC 91044S 7]^^<^r\, 

^7] ^ vc^^ ^^^^^1 EBNAGl (KACC 91044)^ ^^-^-4 n -^£^1 1-:^^ :^ 

^-f 7J-S7]- #7>*>^ ^^^^ 7^4. ^ ^^°fl i4€- <^1-g-*><^ ^ 

i^t^AlT^ <^lS.^Bl ^A^^l-^ ^^o^ ^^«>^ ^-f s'y^tfl tfla.^ 



<25> 



<26> 
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Ralstonia si).U2 S^^^ A^^alJ: ijif A|<g^Ji 2^ 5.el-<5lDl^ <5l-§-*><=i PCR# <>]■%■ 
nagR-P„agG ^^S.^ 1.33kb^ PCR "S^^. PCR ^1-^ ^Mev «ljE^^ ^\^^^ 

pUCD615<Hl 2i^^\7] Kpnl 4 EcoRl ^IttJL^i -?-^7l- ^A3:>c)-. zieflA^ o]^^ Kpnl^if 
EcoRl ^It!: Jl^ ^-^l-l- ^^Jl ^B] pSP-luc+(Pr omega. USA)# A>-g-, tf]E^S] luc -fi-^;^># 

^•^Pl ^^11 Xabl4 Hindi 1 1 ^l^JLdLS PCR S.^ ^^^\3L 2>7°C<^^] 2^1 

^2]- av-g- A]^ :^ 7112:^ ^>Scf.(pNAG9) 

!8> pNAG9 l-B^-^iD]:^* Kpnl3il- EcoRl ^^ItbJL^S 37°Co11a-1 2^1 :^ z^-z^- «]--§- a] ^ ^ 

;^lt!:J:iJiS- ^^e^tb luxCDABE^: ^Jl pUCD615^ ^-^#5.^ a>o1 eo)] 7l]2:^*l-oi o]^ 

pNAGlolB} ^^ef^lcf. 1) 



<^^1<^1 2> EBNAGl^ 

37°C<^lAi BH<y:^ RPM443 ^7]^;^^ o]j^^c£^ 

'L>#7l 50% ^l-g-sH ^^Eflslo]. Hfl<a:ono]i ^7l]3r>^ <g(salt) ;^l7l*f 

^ 7l7l(Bio-RAD, Gene PulserRn)<^l ^Jl 2^^y ^7] 7\^\<^t3f, ^7] 

S.^ <y-3]^^ol 50//g/in^7> jL^^ LB-^>7l- l-eHoleofl 30°C afl 

<y=7]oll ^ji *>^^o]. tifloj:^ ^ ^^^^^ ^sl^^o] 50//g/m^ lOOM LB tifl^lofl 

^1^ (seeding)*}^ 4. ^l^* 30t: n''^7]^\ ^JL «fl«y= tb ^ ^i-§-2|-^ ^HH^ 

7lH(Qiagen)* ^>-§-s:l-o^ #e]-iT^l-B(pNAGl)l- W^^V^S^cf. ^el->::D]^o^ ^o]^ ^ 
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3r>c^ ^]^^ o]^ A>-g-^ ;^lt!:JL4i^ Kpnl^}- EcoRl^ ^^E^^V^JL o]m. q s% 

<^}7}S.^ ^-ir llkb^ PUCD615 ^E^Sf 1.06kb^ SS.S.Ei ^^1- ^<?l5]-5it:f. (S. 2) 

i> <^^]d\] 3> ^^^^^1 EBNAGl^ ^ H -B-:£^1<H1 cflt!- 

2> EBNAGl $^1- 30°Cofl^i "iJ-^^^oj 50//g/m« lOOM LB ^^S. 0.08 

(600nin) aflof^i^cf ^^^^l-7l vi^o}^ ^6B o. ^ gg_ 

€ l-efl<*lB(Dynex Inc.USA)^ ^ €<^1 t^li^l EfliB^ ^S. 12.5, 6.25, 

3.125, 1.5625, 0.78125, 0.390625, 0.1953125 mM ^^^^ - -^5. 12.5, 6.25, 3.125. 
1.5625, 0.78125. 0.390625, 0.1953125 mM)^! l:<H$i^ Ir^^ 96 € #Bll<^lH[Microtiter TM, 
DYNEX technologies. USAjofl ^^t}<^^. ^^i^rfy] ^«fl 96 € ^ 

^l[Microtiter plate reader, MLX, USA]<Hl ^^"71 ^ ^<H^^^. 
3> zifi t:f^. 6^1^ -^^ ^^^}^ ^n^^^ 

^91 #5]^^!:* -^-£^5. EBNAG1<^1 ifl^ ^^tb £ 3^ (a) 

S.^ ^o] 3Al:^ ol«i ^2:^51 ^£.oil nfej- 7j-£.7l- ^e|->^l^ 1- ^ Si-^ 

^7}^}^ ^o]^ ^ o^x:^ o]^^ #e|-^til^ pNAGl<>l mS:^^- n. 

^^0\] Oj-s £.A^ 0>U|S^- Aj^oflA-lO] S.A^O] 7V^*>Cf^ 

AjAl-^cl-. o>Efl a 1^ cf^ Hfl^AVoif ZL -H-S^^oll cfltb EBNAGl^ ^-§-^£» 
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<34> <s. 1> 







MDCbdnM; 




344(12.5niM) 


0.39 




51.2(6.25mM) 


0.195 




92.7(1.56inM) 


<0.39 




8.8(1.56inM) 


0.39 


2,4-i:H«|:^^A|H]i2;A]- 


11.4(6.25mM) 


3.13 


3,4-i:H«|^^A|^2:-t!- 


10.9(6.25inM) 


6.25 




13.0(12.5inM) 


3.13 


3,4-qD||s.A|^^^vs* 


4.92(6.25inM) 


0.39 



<37> b- MDC = s|^^#^iE., ^, RBL 2«- ^«^^]-^ ^± ^S.. 



-^S^fl*^ #e1^>S.i^>^ ^^^^M^"] ^^^^ ^^^^l^MrS. oj* 

C.VS^'V^ *>Ol=S SL<^S\0] £0j:0^ 7^ ^ 
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11 

^S-JO: ^ ZL -B-iE^l^l ^^^^-§- ^X^^^, S 

^^^-6-€^>5i)-. ^^-fi-^;^>2l -B-£«>^ ^^^1 -B-^^> 

^7] -B-^^> ^flB^ ^^-^^^> nagR:^, ^^"71 -^^7]- nagR<^l ^Isfl ^^s)^ cJbh^ NagR 

[^^^J- 2] 

^1 SX<^^^, ^^"^^A^ -H-t^V^ ^S.3LB\ nag 

3] 

i^^*^ 4] 

^ ZL -B-S^IS] cfl^^ ^^^^-g- pNAGl-a^ ^^-^S ;ci)s^ 

I^^^^l- 5] 

^1 4«J-<H1 ^^H^i, Pfl^>5-^ RFM 443^* ^^i-^S ^flS^ ^E-] 
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^1 4^<^^ 7]]^^ ^Eil- cfl^J-^oil ^^^^aIt?^ ^^^^^1 EBNAGKKACC 91044) 
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[S. 21 




[S. 3al 



Responsertp Be nz oin Aoid (rn|Ul]| 




0:00 



-fl 

-12.5 

-3.125 
-t,5fi2;5 
-P .781 25 



2:00 4:00 
Time CHburs) 



0:00 
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3bl 

Response to Salio^q fiiod (mM) 




OHO 200 4flD eilD 



<110> Kwangju Institute of Science and Technology <120> Recombinant Vector 
Detecting Benzoate and It's Derivatives, and Transformant thereof, and 

Detecting Method Using The Transformant <160> 3 <170> Kopatentin 1.71 <210> 
1 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> primer <400> 

1 gtcaccaata tggaccaggc aacgc 25 <210> 

2 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> primer <400> 

2 ccgcgtctag atgctaattg agggg 25 <210> 

3 <211> 1331 <212> DNA <213> Ralstonia sp.U2 <220> <221> gene <222> 
(267). .(1172) <223> nagR gene <220> <221> promoter <222> (1173) .. (1288) 
<223> promoter region of nagAa gene <400> 3 gtcaccaata tggaccaggc aacgcaacag 
aacgcggcgc tggtcgagca gatggccgcc 60 gcggcctcca gactgaaggg tcagtccgaa 
gagctggtgc agacggtggc ggtgttcaaa 120 ctggcggacg atggcagttc cgacccggct 
gcctacgcac aagaccagtc gcatgggaga 180 actgcgccgc accggttggc agaccaccga 
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catcctgatc ctcagccatg gccgaccgcg 
gcttcagaga aaagctcgac gaacaactga 
tacttggcat gccaaaacag gttgatggcg 
gtcgtcagac caaaaggcac ttcgcagcga 
aggtcggtgc tgtgcagaat ggggccgatc 
cgccttttga tgcctgcgcg ttcgagcagg 
gcgaccacgc cgacatgctc cagttcactg 
cttggatggt ccttgcggaa catgcatacg 
aatccggtct gtagctctgg cagaagaccc 
tcctccttca gattgccagc attcgggcgc 
tgcgcaagcg cttccatcag tgggggcatg 
aagttgaagg tgcgcgtgct ggcaaatggg 
tgcagcgtgt tgagcgcata gatcacgggc 
tccatgcctt ttgaggtgcg caagaacaaa 
agtgaattgc tgacggcagg ctgcgtcagc 
cggtcgagca gtagctggtt gaagaccacc 
atgatgcctc accattattc atgctggtga 
ataccgatcg acgcgccaga atcgcagcca 
ggaactggta gtagaacccc tcaattagca 
1331 
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240 gcagtcaata tgggtttgct ggaagcttat 
300 cgtagccaca tgttgcccgg atcccggttg 
360 atgtcgggca gcttggccgg gtgcggggat 
420 acggcaaaac gctgcggcac ggtcgcgatg 
480 gcaatgaaat gcggcaccac cagccgcatg 
540 ccatcgacct caccgtgtcc ggtgttgagt 
600 aactgtttca ggctcatggg ggatttggcg 
660 tagcggtggc gaaagaggcg ccgctggaag 
720 aaggcgagat caaccgcacc ggactccata 
780 agcgtgctga tctggatgtg aggagctcgt 
840 aagtacatct cgccgatgtc ggtcattgcc 
900 tcgaaagagt cacgggtcgt cagtgccgtc 
960 tccgcaagat gcagtgcata cggtgtcggc 
1020 tcgtccttta gcgccgcacg cagccgttta 
1080 cccagttttt cgccggccgt cgatacgctc 
1140 agcagattca agtcgatgtc gcgcagatcc 
1200 ttttaactat cagacttgat ctatagcgct 
1260 ttcggagaca actgaaaaaa gagcttgcat 
1320 tctagacgcg g 
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